On the same level of approximation, assuming still the bSo state for the perturber, one obtains from the second part of (1) the -CgR~8 term of the long-range potential, with the force constant given by
Here, the second sum concerns the \K'vJpy states of the perturber, EKpJp< EKp-Jp> are the corresponding perturber state energies and S(d),$(q) are the line strengths for, respectively, the dipole and quadrupole transitions in the perturber atom. After application of the Wigner-Eckart theorem, taking into consideration the definition of polarizabilities and assuming (as in the case of the CQ expression) that the energy differences EKp-Jp> -EKpJp are approximately equal to the ionization potential 7P of the perturber, we obtain the following approximate formula:
where S(q)(KJ,K'J') is the line strengths for the quadrupole transitions in the emitter, crP(q) is the quadrupole polarizability of the perturber, all the other quantities have been discussed previously.
It is rather difficult to use the above written formulae (2, 4) 
In these expressions {r k y means the average value of the corresponding power of the optical electron radial coordinate (relative to the emitter nucleus). The Van-der-Waals interaction energy,
includes only the attractive forces. In many cases the pressure line broadening can be correctly described using only the first term of (7). However in some cases (e.g. when the helium atom is used as the perturber) the inclusion of repulsive forces becomes necessary. The simplest way to do this is the application of the Lennard-Jones potential
AE(Rv) = C12R-i2 -C6R-\ or

AE(RP) = Ci2 i?-12 -C6 Rp-6 -C8 V. (8)
Hindmarsh et al. [6] gave an empirical method of estimation of the C12 constant. According to these authors
where q is an empirical constant and rn, rHp are the "Hindmarsh's radii" of emitter and perturber, respectively. These Hindmarsh's radii can be easily extracted from the long-distance shape of the radial electron density, as described in [6] .
Numerical Calculations and Discussion
For the calculations of the expectation values {r 2 y, {r 4 The results of our calculations are presented in Tables I and II. Table I contains the values of <r 2 ), <Y 4 > and r\i for the ground-state noble-gas atoms, helium to xenon. In Table II 5, 6, 9 ) the electron correlation effects are of lower importance and the Hartree-Fock approxi-
